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On April 2, 1991, the pilot of a Cessna Model 172RG, N9592B, 
made an intentional wheels-up landing at DuPage Airport, West 
Chicago, Illinois, after repeated attempts to lower the landing 
gear resulted in extension of only the left main and nose gears. 
The airplane, which had accumulated a total time of 4,567 hours in 
service, sustained only minor damage, and neither of the two 
persons aboard was injured. A metallurgical examination disclosed 
that the splined aluminum shaft on the right main landing gear 
pivot assembly (P.N. 24411QO-1) had failed in torsional overload. 
Cracks were observed at the roots of many of the spline teeth and 
were observed to have propagated a significant distance into the 
shaft. The left main landing gear pivot assembly was found cracked 
in the same location. Fracture of the splined shaft separated the 
pivot assembly and gear strut from the hydraulic actuator, making 
mechanical extension of the landing gear impossible. 

Since 1988, there have been a significant number of incidents 
involving fractured spline-shafts on Cessna Model 172RG main 
landing gear pivot assemblies. In one case, the pilot was able to 
force the failed landing gear to the down and locked position by 
maneuvering and subjecting the airplane to higher than normal load 
factors. Most of the incidents, however, involved wheels-up 
landings, which were performed to avoid loss of directional control 
and to minimize the potential for personal injury and structural 
damage. 

Between January 1, 1986, and February 26, 1993, 20 Service 
Difficulty Reports (SDR) were submitted to the Federal Aviation 
Administration (FAA) regarding main landing gear pivot assemblies 
on Cessna Model 172RG airplanes. These reports reflect two failure 
modes related to cracking or fracture of the pivot assembly shaft 
in two distinct areas of the spline. First, the loss of main 
landing gear system braking and/or brake fluid because of cracks in 
the pivot assembly shaft under the bushing adjacent to the spline, 
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and second, mechanical separation of the pivot assembly and gear 
strut from the main landing gear hydraulic actuator because of 
fracture of the spline shaft within the actuator sector gear. The 
latter failure mode, which precipitated the aforementioned 
incidents, was the subject of 12 of the reports, and occurred in 
airplanes with total time in service ranging from 1,942 hours to 
4,567 hours. The former failure mode, the subject of eight 
reports, was normally discovered as a result of routine maintenance 
efforts to locate the source of brake fluid leakage and was cited 
in only one incident, wherein the pilot lost directional control of 
the airplane while taxiing. 

Several SDR's have also been submitted to the FAA regarding 
spongy brake operation or loss of brake fluid in R182 airplanes due 
to cracked main landing gear pivot assemblies. None of the cracks, 
however, was related to an accident or an incident, and there have 
been no reports of failure of the main landing gear on those 
airplanes to extend because of fracture of the pivot assembly's 
splined shaft. 

O n  April 20, 1990, the Cessna Aircraft Company issued Service 
Bulletin (SB) SEB9O-1, "Main landing Gear Pivot Inspection, 
applicable to Model 172RG, R182, and FR182 airplanes. The SB 
recommends that the main landing gear pivot assemblies on these 
airplanes be inspected for evidence of cracks in the area of the 
splines during the next 100 hours of operation or annual 
inspection, whichever occurs first. If cracks are detected, new 
pivot assemblies (Part Nos. 2441100-9 for the 172RG and 2241102-13 
for the R182 and FR182) must be installed. The bulletin also 
indicates that the inspection must be repeated anytime an airplane 
has experienced a landing gear overload condition or if the brakes 
have a %pongyq* operation that cannot be attributed to brake 
component wear or improper servicing. 

The new main landing gear pivot assemblies referred to in SB 
SEB90-1 are intended to assist in providing improved fatigue life. 
The diameter of the pivot shaft under the bushing adjacent to the 
spline is increased to prevent cracks and loss of brake fluid. 
However, the diameter/design of the pivot spline shaft within the 
hydraulic actuator's sector gear remains unchanged and several 
fractures of new pivot assemblies have already been reported. 
Cessria believes that fracture of 172RG main landing gear pivot 
assemblies in this area results from pilot-induced gear overload 
conditions such as hard landings and/or excessive sideloads. 
However, the continuing statistical propensity for pivot assembly 
fracture failures in 1'72RG airplanes does not appear to 
substantiate this belief. Moreover, the relatively large number of 
landing gear pivot failures in 172RG airplanes contrasts sharply 
with the lack of similar pivot assembly failures in R182 and FR182 
airplanes. As a result, the Safety Board believes that neither 
pivot assembly Part No. 2441100-1 nor Part No. 2441100-9 is 
adequate for long-term normal service and that the design of the 
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new pivot assembly’s splined shaft should be changed to improve its 
structural integrity and durability. 

Therefore, the National Transportation Safety Board recommends 

Issue an airworthiness directive applicable to 
Cessna Model 112RG airplanes with main landing gear pivot 
assemblies which have been in service for 2,000 hours or 
more or are known by the operator to have been subjected 
to excessive sideloads or other hard landing conditions. 
Unless previously accomplished, the AD should require an 
inspection of the pivot assembly shaEts in the area of 
the splines for evidence of cracks in accordance with 
Cessna Service Bulletin SEB90-1. If cracks are detected, 
new pivot assemblies (P.N. 2441100-9) should be installed 
before further flight. The inspection should be repeated 
at appropriate intervals thereafter to ensure the 
continued structural integrity of the pivot assemblies. 
(Class 11, Priority Action) (A-93-74) 

Require the Cessna Aircraft Company to change the 
design of the splined pivot shaft in the Model 172RG main 
landing gear pivot assembly, Part No. 2441100-9, in order 
to improve its structural integrity and durability and 
preclude the requirement for routine repetitive 
inspection, as outlined in Safety Recommendation A-93-74. 
(Class 11, Priority Action)(A-93-75) 

Chairman VOGT, Vice Chairman COKJGHLIN, and Members LAUBER, 

that the Federal Aviation Administration: 

HART, and HAMMERSCHMIDT concurred in these recommendations. 

Chairman 
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